Speckle analysis of 3D echocardiography improves information on left ventricle (LV) segmental and global deformation by avoiding loss of speckles as it is the case in monoplane 2D analysis. Our goal was to evaluate the accuracy of 3D deformation parameters to detect myocardial delayed enhancement (MDE) transmural extent by cardiac magnetic resonance imaging (CMR) in myocardial infarction (MI).
Speckle analysis of 3D echocardiography improves information on left ventricle (LV) segmental and global deformation by avoiding loss of speckles as it is the case in monoplane 2D analysis. Our goal was to evaluate the accuracy of 3D deformation parameters to detect myocardial delayed enhancement (MDE) transmural extent by cardiac magnetic resonance imaging (CMR) in myocardial infarction (MI).
Patients.-We included 72 patients (57.3 ± 12.4 yo) with first acute MI who underwent within 3 days following revascularization both CMR (GE 3T) and echocardiography (GE Vivid E9) including a 3D acquisition of full LV volume. Furthermore, 114 normal subjects (54.9 ± 12.0 yo) underwent a complete echocardiography. Automated analysis of 3D allowed the calculation of 3D global LV area (3DGAS), longitudinal (3DGLS), circumferential (3DGCS) and radial (3DGRS) strains (S%). Peak systolic 2D and 3D S values from the 17 LV myocardial segments were recorded. For each segment MDE was defined as transmural (MDE > 66%), intermediate (33-66%) and subendocardial (< 33%). Pearson was used to study correlation between 2D, 3DTTE and CMR measurements. ROC analysis identified strain cut-off value predicting scar extent.
Results.-The 72 MI pts show a slightly decreased CMR-LVEF (46.3 ± 9.5%) with a small infarct size (global scar extent 20 ± 13%). CMR identified 864 non-infarcted segments (75.2%) and 188 segments with transmural (16.2%), 80 with intermediate (7.0%) and 18 with subendocardial MDE (1.6%). A good tracking quality was obtained respectively in 87% and 93% of the segments in control and MI pts with good inter observer reproducibility (ICC 0.824 for 3DGLS and 0.945 for 3DGAS). All S values were significantly higher in control than in MI pts (3DGAS: −34.8 ± 3.2 vs. −26.0 ± 5.8; 3DGLS:−20.3 ± 2.7 vs. −14.1 ± 3.7; 3DGCS:−18.7 ± 2.9 vs. −14.8% ± 3.8; 3DGRS: 54.6 ± 9.9 vs. 39.3 ± 11.8, P < .0001). All 3DGS values were correlated with CMR-LVEF (3DGLAS r = −0.715; 3DGLS r = 0.602; 3DGCS r = −0.64; 3DGRS r = 0.66; 2DGLS r = −0.652; all P < 0.0001). All 3D S values were significantly different between non-infarcted, subendocardial, intermediate and transmurally infarcted segments (P < 0.0001) and were significantly lower in non-infarcted segments of MI patients than in segments of control pts. The optimal cut-off value for segmental 3DAS to predict a transmural extent vs. control was −26% with a sensitivity of 86.7% and a specificity of 85.6% (AUC:0.92). 3D speckle imaging is an interesting tool in the acute phase of MI and 3D area strain seems the most valuable parameter, both as a global marker of LV dysfunction and as a regional marker of transmural scar. Background.-Myocardial viability can be assess by several imaging methods including low dose dobutamine stress echocardiography (DSE) and contrast-enhanced magnetic resonance imaging (Ce-MRI). DbE is a widely available and low cost approach but its assessment remains subjective and relies on semiquantitative evaluation of endocardial excursion and wall thickening, requiring adequate training. Recent software provides fast and accurate quantification of myocardial strain using 2D speckle tracking. Thus, we sought to compare the results of 2D global and segmental strain both at rest and during low dose DSE to Ce-MRI for the assessment of myocardial viability after acute Myocardial infarction (MI). Patients and results.-Between 2011 December and April 2012, we included 12 consecutive patients aged 52 ± 12 (92% men) who had a coronary angioplasty in the acute phase of MI. One month after MI, all patients had DSE and Ce-MRI on the same day. Left ventricular ejection fraction (EF) at rest assessed in MRI correlated to both biplane echocardiographic EF (48 ± 12% vs. 50 ± 12%, r = 0.9, P = 0.001) and global longitudinal strain (GLS) (−15 ± 5%, r = 0.68, P = 0.016). A 17 segments model was used. Two hundred and four left ventricular segments were studied in both MRI, conventionnal echocardiography and 2D strain, and were divided in three groups according to the result of Ce-MRI: 131 (64%) segments were considered normal, 25 segments (12%) had non-transmural enhancement (NTM) and 48 segments (24%) had transmural enhancement (TM). Peak longitudinal strain (LS) at rest was significantly reduced in NTM and TM segments compared to normal segments (−10 ± 7% vs. −18 ± 5%, P = 0.0001). However, LS at rest was not statistically different between NTM and TM segments (−12 ± 6% vs. −9 ± 7%, P = 0.19). GLS during low dose DSE tended to be higher in NTM segments than in TM segments (−16 ± 7% vs. −12 ± 8%, P = 0.05). At rest, a normal LS ≤ −18% in a segment allowed to predict the absence of NTM or TM scar with a sensibility of 49%, a specificity of 84%, a predictive positive value of 84% and a predictive negative value of 47%. Conclusion.-Conventional DSE provides a reliable assessment of myocardial viability after acute MI compared to Ce-MRI. Isolated longitudinal myocardial deformation analysis may improve segmental analysis but failed to discriminate TM from NTM extent of MI. Radial or circumferential strain analyses may be mandatory to improve the performance of DSE to predict viability. Objectives.-Resting pulmonary hypertension (PH) is a powerful determinant of poor outcome in patients with systemic scleroderma (SSc). In various cardiac diseases, exercise-induced PH (EIPH) is considered as an early stage of resting PH, and may predict the occurrence of adverse events. We hypothesized that the presence of EIPH is a predictor of the onset of resting PH in patients with SSC. Patients and methods.-Thirty-three patients with diagnosis of SSc disease were prospectively submitted to comprehensive both resting and exercise stress echocardiography between January 2009 and November 2012. Resting PH was defined as a transtricuspid pressure gradient (TTG) ≥ 30 mmHg, and EIPH as TTG ≥ 40 mmHg Patients were
